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Fig. 1. Navajo and Elephant Butte reservoirs, population centers, and major highways

The climate is hot and diy, with

e avaage July temperature of 80

degrees and daytime temperatures cons
sistently well above this mark, Aver-
age annual temperature in 1965 was
60 degrees, with a low average of 43
degrees in December. In 1963, the an-
nual precipitation was just under 8
inches, which is typical, The number
of frost-fhice days is normally between
220 and 250. Tn 1965 the last recorded

low of 32 degrees in the spring was on
March 26, and the first recorded low
of 32 degrees in the fall was Novem-
ber 27, or 246 total days. Spring winds
and sandstorms are a recurring an-
noyance to recreationists at Elephant
Butte Reservoir.

At the time of the survey, in the
summer of 1966, there were two niain-
tained boat docks and marinas. Nu-
merous other places were utilized as
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Findings

Recreationists used as little as an
estimated 4,000 acre feet of water in a
five-month period at Navajo Rescrvoir
in 1966 to as much as 26,796 acre fcet
in a seven-month period at Elephant
Butte Reservoir. The valie of the
water used, when based on the esti-
mated expenditures of recreationists,
ranged from $394 per acre foot in the
January through July period to $562
per acre foot in the August through
Dcecember period at Elephant Butte
Reservoir, At Navajo Reservoir, aver-
age valucs varied from $537 to $5it
per acre foot.

Water skiing was the most popular
activity at Elephant Butte Reservoir
among the 518 partics surveyed there
in 1966, while fishing was preferred
by most of the 466 rcércational partics
interviewed at Navajo Reservoir.
Boats, motors, and camp trailers con-
tributed most to the average invest-
ments in recreational facilitics and
cquipnient  at both reservoirs. ‘The
average investment was $1,970 per
party at Elephant Butte Rescrvoir
and $1,730 at Navajo Reservoir.

Average sizes of parties were ap-
proximatcly the same at the two res-
crvoirs, and they spent about the same

2]

amount of time at the reservoirs. Ex-
penses per person per day averaged
$7.00 at Elephant Butte Rescrvoir
and §7.97 at Navajo Reservoir. Travel
costs and depreciation of cquipment
were the major cost items.

Although most recrcationists at Ele-
phant Butte indicated water level
would not affect their decision to visit
the rescrvoir, large majoritics c¢x-
pressed approval of high water levels
and disapproval of low water levels.
More than half of the recrcationists
at Navajo Rescrvoir, which was filling
during most of 1966, were indifferent
to water levels.

Effective market demand for recrea-
tion is more clastic in the carly than
in the latter part of the ycar. The
newer reservoir, Navajo Reservoir,
has a more inelastic demand for rec
rcation than Elephant Buttc. How-
ever, a much larger portion of the
demand curve for recreation at Ele-
phant Buttc is inelastic than at Navajo
Reservoir,

Additional study is nceded to sepa-
ratc the effects of water levels on
recreational use in reservoirs in New
Mexico from the scasonal cffects.
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Recreational Use and Value of Water
at Elephant Butte and Navajo Reservorrs

Robert O. Coppedge and James R. Gray*

Recreational activitics on the five
major New Mexico reservoirs are in-
creasing. These reservoirs are Elephant
Butte, Naviijo, Caballo, Abiquiu, and
Conchas. ‘The recreational activitics
incInde fishing, boating, water skiing,
swimming, cunping, picnicking, and
sight-sceing. Originally, the rescrvoirs
were constructed mainly for irrigation-
witer storage, {lood control and, in
somce cases, hydroclectric power pro-
duction. While many of the recrea-
tional uses have little cffect on the
main uses, the main uses do affcct
recreational activity. Large inflows of
water in the carly spring and large
ontflows in the late spring and sum.
mer cause reservoir levels to fluctuate
widely during the year. Recrcational
developments and activities are handi-
capped by these fluctuations.  Addi-

tionally, when  water reaches  the
mininnun pool necessary for fish sur-
vival, a legal or administrative de-
cision, whether to continue to serve
the main uses or to ensure fish sur-
vival, is nccessary.

Onc major consideration in' de-
cisions about water allocations i the
vitlues, that result. If water is o be
used efficiently in New Mexico, the
dectsion makers need to know the
value of water used for recrcational
purposes. The objectives of this study
arce to describe recreationists’ charac-
teristics and attitudes at two of the
state’s  largest resersoirs, devise a
method for measuring the recreational
domand for water, and cstimate rec
reational water values at the two
TCSCIVOITS.

Previous Studies

Wollman used a consumer surplus
mcthod to estimatce the valiue of witer
wher it was diverted to the Rio
Grande Valley for fish habitat (1). If
18,600 acre fect were allocated for this
purpose, the value added per acre foot
was 3214 at 1951 prices. I 37,000 acre
feet were allocated, the value added
was $148 per acre foot.

Kirkpatrick’s study of gross expendi-
tures of hunters and fishermen indi-
cated resident sportsmen spent $13 per
day for fishing, $29 per day for big
game hunting, and $14 per day for
bird hunting (2). With three million
days being spent hunting and fishing
"1 Former Research Assistant and Professor, re-

spectively, Department of Agricultural Economies
and Agricultural Business.
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in New Mexico in 1963, the gros
ammal expenditres of hunters and
fishermen were estinated to be $53,-
400,000,

Gray and Anderson estimited that,
in 1962, cach aae of the Ruidoso
Ranger Distict in south-cenural New
Mexico generated an expenditure by
recrcationists of S61 (3).

In 1952 Nimenes estimated  tn
toutists spent from 550 million to S60
million yearly in New Mexico (1),
Nimenes defined wurists s individ-
wals comsidering New Mexico as their
destinations for vacations, In a later
study Hicks indicated the estimate by
Nimenes should be raised by $25 mil:

lion il the definition of tomist were
expanded o inddnde all persons towr-
ing in New Mexico (5).

Gray and Carruthers measmed the
prosent conuibution of reaeationists
0 a local cconomy and the estimated
future effects ol a plamed reservoir
in the Resenve Ranger Disuict of
southwesternn New Mexico (6). Only
six of the 12 industry groups were
estimiated 1o be materially affected
by 1cereational activities. An increase
of only 13 percent in water require
ments for all 12 industries over the
1963 level was anticipated by the year
2000 cven with a high level of 1caea
tional adtivity in the distiict.

Descriptions of Study Areas

Elephant Butte

Elephant  Bute  Rescrvoir is in
south-central New Mexico, in Sierra
and Socorro counties, The dam s
four miles cast of Truth or Consc-
quences on Stawe Highway 51, and
the reservoir extends some 30 wiles 0
the nowdh from the dam, paralleling
U.S. Highway 85. Location of the res-
civoir, pupuluti(m centers of the area,
and mjor highways are shown in
figme 1.

Access rouds o the reservoir are
plentiful near the damsite and, for
the most part, e open to all kinds
of traftic (figure ), T'he castera shore-
line does not have any arcas which
are regudily accessible by roads. Around
the northern reaches of dhe reservoir,
the 1oads become more primitive and
often are not passable Tor passenger-
type vehicles. ‘Travel to and from the
reservoir is along US. Highway 85,
which connects El Paso, Texas, to the
south with Albuquerque w the north,
the two mijor population centers in
the region.

Albuquerque is about a twee-hom
drive from the 1eservoir, or about 150
miles. Socorro is about 60 miles from
the 1eservolr, Lius Cruces about 80
miles, and El Paso, Texas, about 130
miles, or a wwo and cne-half hour
drive from the reservoir,

Construction of the Elephant Butte
dam on the Rio Grande River wis
completed in 1916, Av capacity, the
reservoir will hold 2,195,000 acre-feet
ol water. Land area in the project is
41,089 acres, of which 21,900 acres are
available for recreation, "Fotal water
surface arca in the project is 17,000
acres, all of which is available for
recreation. Shoreline length of Ele.
phant Butte is 250 miles at normal
capadity. The dam was originally con-
structed for the purposes of regulating,
the flow of the Rio Grande River and
providing water storage for irrigation.

The shoreline of the reservoir is
gently sloping and in many places has
sandy beaches. Vegetation in the area
is mostly mesquite and  salwcedar,
which provide little or no nawral
shade.
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Fig. 1. Navajo and Elephant Butte reservoirs, population centers, and major highways

‘The climate is hot and dry, with

“an average July temperature of 80

degrees and daytime temperatures con-
sistently well above this mark. Aver-
age amnual temperature in 1965 was
60 degrees, with a low average of 43
degrees in December. In 1965, the an-
nual precipitation was just under 8
inches, which is typical. The number
of frost-free days is normally between
220 and 250. In 1965 the last recorded

low of 32 degrees in the spring was on
March 26, and the first recorded low
of 32 degrees in the fall was Noveni-
ber 27, or 246 total days. Spring winds
and sandstorms arc a recurring an-
noyance to recreationists at Elcphant
Butte Reservoir.

At the time of the survey, in the
summer of 1966, there were two main-
tained boat docks and marinas, Nu-
merous other places were utilized as
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State Park
Boat Doczks

Fig. 2, Elephant Butte reservoir
recreational areas

boat launching arcas because of the
gently sloping teriain. There was one
developed campsite, near the site of
the newest launching and docking
facilities maintained by the New Mex-
ico State Park and Recrcation Com-
mission. Comfort stations were avail-

\.,««"‘"

able in the amea, as were shelters,
ficeplaces, and tables. Water and clec-
tricity were also available. A Visitor
Center was maintiuned for offices and
tourist information.

The original area developed for
reareational use is in the vicnity of
the dannite. The facilities include a
store and cale, rental cabins, hotel,
andd traiter camp. Water, sewerage,
and clectricity are provided.

Major game fish in Elepl. nt Butte
Resaivoir are bass and catfish. In the
winter, the reservoir is a favorite spot
for duck hunters, particularly in the
northern parts of the reservoir where
waterfowl habitat is prevalent.

Navajo Reservoir

Navajo Reservoir, in notthwestern
New Mexico in San Juan County, ¢x-
tends into Archuleta County in Colo-

“rado. The castern shoie of the reser-

voir forms the boundary between San
Juan and Rio Arriba countics. The
major urban arca in San Juan is
Farmington, located about 35 miles
west of the reservoir. Aztee, the county
seat, is about 30 miles west of the
tescrvoir. Location of the reservoir,
population centers in the area, and
access roads arce shown in figure 1.
Access roads to the arca from the
south are State Highway 44 from Al-
huquerque to Bloomficld, State High-
way 17 fiom Bloomficdd to Blanco,
and Farm Road 511 to che damsite
(figune 3).

Albuquerque is a four-to-five hour
drive from the reservoir, or about 200
miles, as are both Santa Fe and Los
Alamos, New Mexico. Within 50 miles
of the reservoir are the towns of Farm-
ington, Aztec, Bloomfield, and Blanco
in New Mcxico, and Durango, Igna-
cio, Allison, and Pagosa Springs in
Colorado.
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Fig. 3. Navajo reservoir recreational areas

‘The Nevajo Dam is constructed on
the San Juan River at its junction
with the Pine River. At capacity, the
reservoir will extend to within one-
half mile of the Colorado border along
its Pine River arm, and scven miles

-3

into Colorado along the San Juan
River. The water surface will be ap-
proximately 17,800 acres at maximum
capacity, and 15,600 surface acres at
the anticipated normal level. Total
land area in the project is 22,251 acres,
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of which 21,000 acres are avaiiable
for recreation. With 15,600 surface
acres of water, the amount available
for recrcational use will be 15,450
surface acres. The shoreline of Navijo
Reservoir at normal capicity will be
approximately 150 miles. The dam
wits constructed for the purposes of
regulating the flow of the San Juan
River and providing water storage for
irrigation. Storage of water was begun
in June 1962. Downstream commit-
ments, the rate of completion of con-
struction projects, and fluctuating in-
flow combined to 1esult in an unstable
water level from the beginning storage
date to the time of the study. The res-
avoir has never reached capacity.

The arca is extremely rough and
rocky, with steep canyon walls form-
ing the bulk of the shoreline. Sandy
beaches are few at Navajo Reservoir,
and they will be virtually non-existent
at normal capucity except for the up-
per portion of the reservoir and at
the damsite.

Pifion pinc and Rocky Mountain
juniper constitute the major vegeta-
tion in the arca, with a few ponderosa
pine in the heights. Few large shade
trees are found in the vicinity.

The climate is mild and semi-arid.
The average temperature for 1965
wis 51 degrees, ranging from a Decem-
ber average of 31 degrees to an aver-
age high of 75 degrees in July. For a
few days, the temperature may be
above 100 degrees in the summer and
as low as 0 to 10 degrees during the
winter, but these extremcs are un-
usual., Precipitation at Navajo Dam
totaled about 17 inches in 1965. This
is considerably above previous ycars,
when the rainfall averaged 8 to 9
inches annually. Over 70 percent of
the days at Navajo Reservoir arc re-
corded as sunny. ‘The number of days
between the last freczing temperature
in the spring and first freezing tem-

perature in the fall is generally 150 to
200 days. In 1965, tln last recorded
temperature of 32 degrees in the
spring wis May 22, and the fist re-
corded temperature of 32 degrees in
the fall was November 11, or an in
terval of 186 days.

At the time of the swvey, in the
summer of 1966, only the Pine River
Recrcation Area at the damsite was
in use. A campground complex of two
comiort stations and running cold
water wis in ()pcmtmu The (‘:lmpslu )
in this campground offered a pl(mc
table, shelter, and fireplace. A picnic
ground was available for use, also w ith
a comfort station. A Visitor Center
had been constructed where park of-
ficials had offices and information
about the reservoir was available. An-
other area was under developmnent at
the time of the survey, the Sims Mesa
Recication Arca. Built from the same
general pattern as the Pine River Rec-
rcation Area, it was to be opened in
1967. Further up the San Juan ex-
tension of the reseivoir, the Arboles
Recreation Area, just over the Colo-
rado state linc, is completed, waiting
only upon the rescivoir to back up
into Colorado. A map of the area is
shown in figure 3.

Rainbow trout is a major game
fish in the reservoir. In July 1966, the
New Mexico State Game and Fish
Department began to stock the reser-

voir with bass. Sceveral spccncs of cat.

fish inhabit the rescrvoir, especially
m the upper reaches where the water
is shallow and warmer, and the bot.
tom is sandy. Navajo lics in the Pacific
Flyway, and it is anticipated that wa-
terfowl hunting will develop in the
arca. Miller Mesa Waterfowl Arca
will provide a resting place for water-
fowl. ‘This arca is at the upper end of
the San Juan portion of the 1eservoir,
with its northern boundary being the
Colorado border. 4
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Procedures

Sampling and Data Collection

At Elephunt Butte Rescrvoir, six
njor ecrcational-use  wmeas  lying
miinly in the southern ceaches ol the
LCSCL VoL Were s:uuplcd Sites were ran-
domly assigned days inasix-day cyele,
Weekend (I.l\b and week (Ll\s were

randomly selected for interviews at
the chosen sites. At the end: of cach
interview peiod, the sites weie ro-
tated in the interviewing schedule.

At Navajo Reservoir «wwo major rec-
reational-use arcas ol Pine River and
the San Juan Rivar extensions of the
reservoir were sampled. In a thiee-day
cycle, the more heavily used site was
simipled twice as frequently as the
site with the lighter use. All recrea-
tionists at the sites were pasonally
interviewed according to a prepared
(questionnaire. Intciviewing began in
carly June and continued until carly
Septentber at both reservoirs. Inter-
viewing was also conducted in the fall
and carly winter. At Elephant Butte
Reservoir, 518 parties were  inter-
viewed, and 166 patrties were inter-
viewed at Navajo Reservoir. A paty
consisted of one or more persons, with
one person paying most of the costs
ol the 1carcatioual trip.

Data Organization

The questionnaires were stratified
by sones from which the recreationists
came. The zones used werer Zone 1,
the connty {s) containing the major
portions of the 1eservoir; Zone 2, coun-
tics mostly adjacent to Zone 13 Zone
3, other connties in New Mexico; and
Zone 4, states outside of New Mexico
(figures -1 and 53).

Expenditntres of recreationists were
obtained o a per-trip basis except for
fishing and huuting licenses, monthly
or \c.ul\ lees on Thoat 1cgistrations,
(I()(klnu lees, and  lake-use perimits.
‘The § lshmg and hunting license fees

were allocated on the basis of an aver-

age ol 10 uips per year. The other

“monthly o1 annual expenses were abo

comverted o a per-tiip basis with an
average of seven trips per year (2). .\
deprediation tate of 10 percent of
purchase price miuus salvage valne
wis applicd to all cquipment except
aabins, .\ three percent ate was ap-
plicd to the pmchase value of cabins.
Travel expenses per uip were com-
puted according to the make and
model of the 1cacationists” antomo-
hiles and the distances travelled. All
automobile costs were included. Some
1ecreationists visiced more than onc

arca during the trip to the reservoir,

For these, @ pottion of the milcwgc
was allocated to the rescrvoir visit by
dividing the totil number of miles
driven I)) the number of places visited.
When the distance thus  computed
was greiter than, twice the mileage
from the home of the recreationist to
the reservoir, the lesser distince was
used.,

Only expenditures for lodging, food,
rentals, fees, and fuel, over and above
what the recrcationists estimated they
would have spent at Roue, were 1c-
corded.

Abo determined were the number
of persons per party and the number
of days spent at the reservoir. The
time spent at the reservoir was multi-
plicd by the number of persons per
party. The total CcXpenses per party
were divided by the ]n()(luu of time
multiplied by number in party, vield.

Lt
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ing expenses  per receationist-day
((mmnonlv refened to as man-day).

Reacationists were also asked to
specily their major reereational activ-
ity and to indicate their reaction to
the water levels at the reservoirs,

The sample data from cach veser-
voir were analyzed scparately. Fur-
ther, both ol the two samples were
subdivided by sones. Also, an analysis
was made with the two samples sub-
divided into two scasonal groups. On
the basis of the 1965 monthly count
at Elephant Butte Reservoir, approxi-
mately half of the recreationists visited
the reservoir in the January-through-
July period. Therefore, the samples
at caclt 1eservoir were divided accord-
ing to date of visit, January through
July or August through December.

Reservoir levels at both Elephant
Butte and Navajo reservoirs were de-
termined fiom Burcau of Reclamation
records, Evaporation and scepage data

were also obtained fiom this agency,

The minimum pool necessary for fish
survival at Elephaut Butte Reservoir
wis estimated by Jester.2 This esti-
mate was approximately the same as
the average minimum pool in the
1eservoir over the past 15 years. The
minimum pool at Navaje Reservoir
was the amount planned as being the
minimmm operational level when the
reservoil was constiucted.
Consumptive nse of water was based
on total cvapoation from the rescr-
voits in 1966, plus total seepage., These
sums were multiplied by the portions
that the minimum pools represented
ot the average amounts of water in
the rescrvoits from January through
December 1966, The result is the loss
ol water from the 1eservoits allocated
to the minimum pool. In this proce-
dure, it is assumed that recreational
usc ol a reservoir is competitive with
2 Peronal communiention with Douglas B. Jes.

ter, Ascstant Profesor of Ammal, Range, and
Wildlife Sciences, NMSU,

12

other wses in the proportion that the
minimum pool is ol the average pool
in the 1eservoir. ‘That is, none of the
recreational activities “consume” wi-
ter from the rescrvoir as do irrigation
and  power-production., However, a
minimum pool is necessary for con-
tinued reacational use, so cvapora-
tion and seepage loss liom the mini-
mum pool can 1casonably be charged
as a consumption loss due to recrea
tionists.

Analysis

The expenses computed on a man-
day basis were arrayed from highest
to fowest, with the “y™ value l)ung
expense per man- d.w and the “x”
value Lomg the accumulated number
of man-days in the sample. The total
expenses of the sample for cach time
period at each reseivoir weie deter-
mined. The sample expenses were
multiplicd by a lactor representing
the number of recrcationists at cach
reservoir in 1966 (the population di-
vided by the sample being the factor
wsed). Values per acre foot of water
“consumed” by recreationists  were
computed on the basis of the total
estimated expenditures of recreation-
ists in cach period divided by the
consumptive use of water in cach
period. Additionally, the change in
the estimated value of rearcation per
aac foot ol water in the reservoirs
from onc time period to the other
was estimated by dividing the changes
in values by the changes in the quan-
tities of water in the rescrvoirs.

Effective market demand price clas-
ticitics were determined according to
arc  clasticity computational  pro-
cedures, ‘Three meas on the demand
curves common to both reservoirs and
to both seasonal periods were selected.
Also, unitary clasticity points were de-
termined. '
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Recreational Characteristics

Elephant Butte Reservoir

Water skiing was the most populn
activity at Elephant Batte Reservoir
among the parties intaviewed, with
15 pereent of all parties choosing this
activity as the main purpose for visit-
ing the 1eservoir (table 1). Local rec
reationists (those in Zone 1 or resi-
dents of the county in which the res-
avoit is located) preferred fishing to
water skiing.

The most frequently mentioned rea-
son for visiting Elephant Butte Res-
envoir 1ather than another reservoir
wins its location (table 2). Apparently
recreationists using the reservoir do
so on a regular basis. Ounly cight per-
cent of the parties in the sample were
visiting the reservoir for the first time.

Fifteen percent of the parties re-
ported the number of visits to Ele-
phant Butte Resarvoir in 1966 was
not typical of other years. Among the
reasons reported, the two most fre-
quently mentioned  were new  pur-
chise of boat and newly moved to
HITCR

Few parties reported making Ele-
phant Bntte Reservoir only one of
two or moie stopping places during
a tour ol reacational areas. Over half
those visiting other places planned
tows in New Mexico.

Boats and motors were the most
commmon type of recreational cquip-
ment owned by recieational parties
visiting Elephant Butte Reservoir in
1966 (able 3). The investment in
boats and motors exceeded the invest-
ment in other kinds of reereational
cquipment in both Zones 1 and 4. In
Zones 2 and 3, or counties adjacent 10
the reservoir and other counties in
New Mexico, the few .ccrcationists
owning cabins at Elephant Butte Res-
ervoir averaged an investment of S3,-
741 for this item. Camp trailers were
the third most costly item of rcaea-
tion cquipment of all recreational par-
ties in the sample.

The average investment in recrea-
tional equipment and fadilities of all
parties in the sample visiting Elephant
Butte Reservoir in 1966 was S1,970
(table 3). Residents ol Zones 2 and 3

Table 1. Number of Parties in Sample, by Activity and Zones, Elephant Butte

Reservoir, 1966

" Parties in Somple

Praparlions of

Zane Zane Zane Zone Parties Porticipoting
Activity 1 2 3 4 Tatol t
Nao. Na. No. No. Neo. Percent
Fishing 55 90 42 5 192 37
" Water Skung 7 107 108 9 231 45
Boating 0 3 5 2 10 2
Sightseeing 2 3 3 4 12 2
Comping 1 3 6 1 11 2
Pienicking 4 3 ! 0 8 2
Swimming 3 10 10 3 26 5
Huynting i 3 10 0 14 3
Other 2 5 7 0 14 3
Total 75 227 192 24 518 100°

1 Total does not add to 100 pereent because of vounding error.
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Table 2. Number of Parties in Sample Reporting, Major Reasons for Selecting Reservoir,
Reasons the Number of Visits Reported for the Year are Not Typical of Past Years, and
‘ Other Places Visited, Elephant Butte Reservoir, 1966

Item Parties Visiting the Reservoir
Number "~ Percent
Maijor Reasons for Selecting Reservoir:'
1 First Trip to Reservoir 34 8
Close to Home 173 40
Good Fishing , 57 13
Climote 48 LK
Beoches 89 21
* Good Focilities 20 5
Size of Reservoir 10 2
Totol 431 100
Major Reasons for Number of Visits Reported Not Being
Typical of Past Years:
First Time ot Reservoir 17 22
Newly Purchosed Boot 23 29
Newly Moved to Areo 20 26
More Leisure Time 12 15
No Reoson 6 8
Yotol 78 100
Other Places Visited on Trip:
in New Mexico 41 59 .
In Texas 24 34
Other Stotes 5 7
Totol 70 100

1 Some parties Indicated two or more major reasons. Others indicated no major reason.

Table 3. Investments of Recreational Parties at Elephant Butte Reservoir, 1966

Recreational {nvestment

Average  Percentages of

Zone Zone Zone Zone of Al Parties Reporting
Item 1 2 3 4 Zones Values

Dot. Dol. Dol. Dol. Dol. Percent

Average Values of Porties Reporting Volues'
Tents 15 43 44 50 43 16 '
Comp Troilers 906 1368 1414 1010 1357 43
Sleeping Equipment® 27 37 41 29 38 41
Cooking Equipment® 20 31 29 28 30 53 :
Speciol Clothing 31 42 44 0 41 4
Boots ond Motors ion 1661 1823 1367 1661 68
Booting Equipment* 22 52 61 29 53 65
Fishing Tockle 74 80 103 72 85 44
Rifles, Hunting Equipment 165 253 602 0 419 4
Other il 10 150 15 57 4
Cobins 0 3953 2150 0 3741 37
Values of All Parties

Total Investment 49846 530694 429614 10154
Averoge Investment 665 2338 2238 423 1970

1 Averatte only of those reporting values, rounded 1o nearest dollar,
2 Sleeping bags and related equibment.

3 Cooking utensils, stoves, lanterns, iceboxes, etc.

4 Life jackets, skils, ete.
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lad much lager invesoments than
local 1esidents and ont-olstate visitors.

Expenditures per party diffeved mi-

terially by sones. In Zone 1, the local
rone, cquipment rental was the largc.st
average expense (table 4). In Zone 2,
depreciation wis the largest expense.
As the distance increased trom home
o Llephant Butte Reservoir, as for
recreationists from Zomes 3 and 4,
uavel expenses and lodging became
the Largest expenses. The two catego-
ries of tavel cost and depreciation to-
gether accounted for 746 percent of
the total average expenditures of all
partics.

Boating and water skiing p"ums
speitt more per tllp than parties cn-
gaged in other kinds of reacational
activities at Elephant Butte Resceivoir
in 1966 (table 5). However, most par-
ties visited the reservoir to water ski
or fish. "These 1ecreationists stayed the
longest at the reservoir, Water skiing,
picnicking, and swimming paitics av-
eraged lour persons or wore per pity
in 1966,

With an average of 2.9 days per trip
and 3.4 persons per party, the average
party represented 9.86 man-days of
recreation., With average expenditures
of $69.04 per party, weighted average
expenditures of recreationists visiting
lkph.mt Butte Reservoir in 1966 av-
erage $7.00 per man-day. Fishing and
water skiing cxpenses per man-day
were about average or below average., -
The few hunters had the highest ex-
pense per nan-day.

Navajo Reservoir

I'lshmg was more popular among
the partics interviewed at Navajo Res-
crvoir than the combination of all
other activities (table 6). Only among
visitors front Zone 4 was fishing less
popular than the combination of all
other activities, Cawsping was a popu-
lar activity for out-ofstate rccreation-
ists at Navajo Reservoir.

The newness of Navajo Reservoir
was the reason a large percentage of

Table 4. Average Expenses per Party in Sample Visiting Elephant Butte Reservoir, 1966

Recreational Expenditure

* of Parties Reporting Expenditures Proportions of
Average Porties Average
2Zone Zone Zone Zone of Al Reporting Expenditures

Type of Expense 1 2 3 4 Zones Yolues per Party
Dol. Dol. Dol Dal. Dol. Percent Dol.
Trave Cost’ 3 22 33 37 24 98 23.52
Boat Fuel 5 10 1 11 10 66 < 660
food and Refreshments® é 7 8 11 8 31 2.48
Lodging 0 12 17 21 16 16 256
Rental of Equipment 12 9 14 16 13 5 65
Fees 1 4 4 2 4 75 3.00
Licenses 1 2 2 5 2 48 96
Bait 2 4 3 4 3 33 99
Ammunition 3 4 9 0 7 4 .28
Depreciation’ 9 33 32 é 28 100 28.00
Total 469.04

1 Travel cost per mile ramsted from $0. m‘: to $0.12, averasting $0.088.

2 Additional cost over food cost at hom

3 Ten percent of value reported duld(-d by typical number of trips (7) taken per year.
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Table 5. Expenses, Duration of Trip and Size of Party, by Type of Activity,

Elephant Butte Reservoir, 1966

) VﬁAvWerage Time Averoge

Parties Average Spent Number Averoge
Total Visiting Expenses ot Reservoir of Persons Expenses per
Activity Expense’ the Reservoir per Porty” perPorty perParly  Mon-Day
Dol. No. Percent Dol. Days No. Dol.
Fishing 10,143 192 37 53 33 2.5 6.18
Water Skiing 20,687 231 44 90 3.1 4.1 708
Boating 947 10 2 95 24 34 1164
Sigh:seeing 610 12 2 51 18 26 10.90
Comping 397 2} 2 36 20 3.4 5.29
Picnicking 109 8 2 14 10 45 311
Swimnung BiS 26 5 31 1.7 40 4.56
Hunting 660 14 3 47 i4 15 22.33
Other 838 14 3 60 16 35 1071
Totol 35.206 518 100
Average 2.9 3.4 9.09°
I ' clud depr(- i 1011, led te nearest (‘0“;!’;“—”‘ T s T -

2 Average only of those reporting values.
3 Unwueirhted averase of all activity stroups.

¥

Table 6. Number of Parties in Sumple, by Activity and Zones, Navajo Reservoir, 1966

Parties in Sample Proportions

Zone Zone Zone Zone of Parties

Activity 1 2 3 4 Total Porticipating

No. No. No. No. No. Percent

Fishing 71 197 20 30 318 68
Water Skiing 24 29 1 0 54 12
Booting 10 16 ! 3 30 é
Sightseeing 0 2 0 5 7 2
Comping 2 20 | 18 41 9
Picnucking i 1 Q ! 3 1
Swimming 0 2 0 7 9 2
Hunting 1 0 o 0 2 *
Other 0 1 0 1 2 *
Total 109 268 24 65 466 100

¥ Lews than 0,5 percent.

parties chose to visit the reservoir in
1966 (table 7). Only cight percent of
the parties at Elephant Butte Reser-
voir stated their first trip to the reser-
voir was their reason for the visit, but
26 peicent selected this reason for
their trip to Navajo Reservoir. Good
fishing was the most popular reason
given for visiting Navajo Reservoir in
1966.

»

The newness of the reservoir also
accounted for the difference between
the resermvoirs in the stated reasons
why the munber of trips reported were
not typical of past years. At Elephant
Butte Reservoir only 14 percent of the
partics reported the number of trips
were not typical, and various reasons
were given. At Navajo Rescivoir, 36
percent of the parties indicated the




»

Table 7. Number of Parties in Sample Reporting, Major Reasons for Selecting Reservoir,
Reasons the Number of Visits Reported for the Yea- are.Not Typical of Past Years, and
Other Places Visited, Navajo Reservoir, 1966

ftem Parties Visiting the Reservoir
Number Percent
Mojor Reasons for Selecting Reservoir:’

First Trip to Reservoir 144 24

Close to Home 106 19

Good Fishing 159 29

Climate i 53 10

Good Focilities ki:] 7

Size of Reservoir , _‘1§ __?_

Total 543 100

Major Reasons for Number of Visits
Reported Not Being Typical of

Post Years:

First Time ot Reservoir 170 86
Newly Purchased Boat 11 ]
More Leisure Time 3 2
No Reason 12 é

Totol 196 100

Other Places Visited on Trip:

In New Mexico 67 3%
tn Colorodo 87 47
In Arizono ? S
Cther Stotes 24 12

Totol --187 100

1 Some partios ihdicated Two ur more major Fesson<. Others indieatal o mator reasol,

number ol uips reported was not typ- Boats and motors and camp trailers
ical. A large portion of the parties in- were owned by 40 to 50 percent of the
dicated the number of tiips was not recreationists, and these items contrib-
typical because this was their fist trip uted materially to the average invest-
to the reservoir, ment reported by all recreational par-
The location of Navajo Rescrvoir tics. The investments by zones at Na-
apparently influenced recreationists to vajo Reservoir varied in the same way
visit other places as well as Navajo. as those at Elephant Butte Reservoir
More than a third of the parties indi- except cabin ownership at the newer
cated they planned visits during the reservoir seemed to be concentrated in
current trip to other places in Colo- Zones | and 2 vather than Zones 2-and
rado, New Mexico, Arizona, and other 3. Also, cabins apparently were newer
states. and larger at Navajo Reservoir be-
With fishing as the most popular cause the average investment per cab-
activity, the largest percentage of par- in was almost twice the investment at
ties in the sample reported investment Elephant Butte Reservoir.,
in fishing equipment at Navajo Reser- “I'ravel costs were the largest single
voir (table 8). However, the average expense of almost all recreational par-
investment of the fer. having cabins ties at Navajo Reservoir (table 9). De-
was the lmgest single investment. preciation and lodging were the next
17
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Table 8. Investments of Recreational Parties at Navajo Reservoir, 1966

Recreational Investment

Average  Percentages of

Zone Zone Zone Zone of All Parties Reporting
ftem 1 2 3 4 Zones Volves
Dol. Del. Dol. Dol. Dol. Percent
Avertge Vaolues of Parties Reporting Volues'
Tents 75 56 61 71 61 25 .
Camp Trailers 1252 1308 1491 1554 1349 40
Sleeping Equipment® 72 74 108 75 76 52
Cooking Equipment® 56 62 50 68 61 54
Special Clothing 28 40 0 54 4] 6
Boats and Motars 2547 1902 2617 1466 2100 44
Booting Equipment® 13 m 94 99 115 43
fishing Tockle 98 106 122 97 104 81
Rifles, Hunting
Equipment 115 110 645 0 179 2
Other 0 138 90 71 86 2
Cabins 8000 5000 0 0 6500 *
Valves of All Parties
Total Invesiment 213818 4467490 52025 72973
Average Investment 1962 1744 2168 1123 1730

1 Average only of those reporting values, rounded to nearest doliar.
2 Sleeping bags and related eqnipment.
3 Cooking utensils, stoves, lanterns, iccboxes, ete.
4 Life jackets, skiis, ete
* Less than 0.5 percent,

Table 9. Average Expenses per Party in Sample Visiting Navajo Reservoir, 1966

Recreationol Expenditure
of Porties Reporting Expenditures .

Type Average Proportions of Averoge
of Zone Zone Zone Zone  of All Parties Reporting Expenditures
Expense 1 2 3 4 Zones Valves per Party
Dol. Dol. Dol. Dol. Dol. Percent Dol.
Travel cost® 9 37 63 53 34 94 T 3196
Boat Fuel W 12 18 14 12 44 5.28
Food and
Refreshments® 10 1 n 15 1 40 4.40
Lodging 4 24 29 9 25 4 1.00
Rental of
Equipment 4 8 [ 17 9 9 81
Fees 3 4 8 3 4 79 3.6
Licenses 2 ) 1 é 2 80 1.60
8oait 3 4 9 8 H] 61 3.05
Ammunition 3 1 10 0 3 ! .03
Depreciation® 28 25 3 16 25 100 25.00
Total 76.29

1 Average only of those reporting values, tounded to nearest doliar.
2 Additional cost over food cost at home,
Ten percent of value reported divided by typical number of trips (7} taken per yoar.
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two largest expenses, but only four
percent of the parties paid for lodg-
ing. Because of the location of Navajo
Reservoir, many out-ofstate parties
travelled shorter distances than many
instate partics. Conscquently, wavel
costs of partics in Zone 3 were larger
than average costs of partics in Zonc
4. Navajo Rescrvoir is farther from
population centers than  Elephant
Butte Reservoir, so the average travel
costs per party at Navajo was higher.
Also, with fishing being a major ac-
tivity at Navajo Reservoir, expendi-
turcs for licenses and bait were much
higher at this reservoir than at Ele-
phant Butte.

As at Elephant Butte Rescrvoir, the
partics at Navajo Reservoir engaging
in boating and water skiing spent the
highest average amount (table 10).
Partics engaged in fishing, water ski-
ing, and hunting spent an avcrage of
threc -days or morc at the reservoir,

and the water skiing and picnicking
partics were the largest. The average
time spent at Navajo Reservoir by the
166 partics in the sample was the samc
as the average time spent at Elephant
Butte Rescrvoir by the 518 parties in
the latter sample. Further, the average
number of persons per party at the
two rescrvoirs was approximately the
same. ‘

With an average of 2.9 days per
party and 3.3 persons per party, each
visit at Navajo Reservoir represented
an average of 9.57 man-days of recrea-
tion. With an average expenditure of
$76.29 per party, cxpenditurcs at Na-
vajo Reservoir in 1966 averaged $7.97
per man-day, or $0.97 more per man-
day than at Elcphant Butte Reservoir.
Fishing and water skiing expenses per
man-day were about average while the
few sightseeing, hunting, and other
partics had high cxpenses per man-
day.

Table 10. Expenses, Duration of Trip and Size of Party, by Type of Activity,
Navajo Reservoir, 1966

Parties Average

Average Time Average Average
Total Visiting Experises Spent at Number of Persons Expenses per

Activity Expense’ the Reservoir per Party® Reservoir par Parly per Party Man-Day
Dol. No. Percent  Dol. Days No. Dol.
Fishing 23,109 318 48 73 3.1 3.0 7.85
_ Water Sking 5,361 54 12 99 30 42 7.86
Bouling 2,521 30 é 84 2.5 3.8 8.84
Sightseeing 520 7 2 74 1.4 29 18.23
Comping 2,683 41 9 65 20 3.6 9.03
Picnicking 124 3 1 41 1.0 43 9.53
Swimming 544 9 2 60 2.2 3.7 7.37
Hunting 134 2 4 67 3.0 1.0 2233
Other 137 2 4 68 1.5 20 22.67

Total 35,133 466 100.0

Average 29 33 12.63*

1 Including depreciation, rounded to nearest dollar.
2 Average only of those reporting values.
3 Unweighted average of &)l sctivity groups.




WaterValues -

Consumptive Use

The cousumptive use of water for

recreational purposes was based on

the minimum amounts of water neces-
sary for fish survival at the two reser-
voirs. At Elephant Butte Rescrvoir,
26,796 acre feet of water was allocated
to 1ccreational uses for the January |
through July 31, 1966 period (table
I1). For the later period of August 1
through December 31, 1966, 11,447
acre feet were allocated.

At Navajo Reservoir, net seepage
loss was considered b Burcau of Ree-
lamation personnel t» be negligible.
Since the average pool in 1966 for
hoth scasonal periods was less than the
planned minimum operational level,
all evaporation losses were chinged to
recreation,

Reaction to Water Levels

The awarencss of recreational par-
ties and their reaction to water levels
at  Elephant Butte Reservoir are
shown in tables 12 and 13. Thosc liv-
ing closest to the reservoir were the
most aware of the level. Although an
overwhelming majority expressed, no
rcaction to the water level, large ma-
jorities liked high water levels and dis-
liked low water levels.

At Navajo Reservoir, approximately
the same pattern of awareness wis re-
corded as at Elephant Butte Rescrvoir
(table 14). However, more than a half
of the partics indicated no reactions
to either high or low water levels (ta-
ble 13). Since Navajo Reservoir is new
and it was still filling during most of
1966, the basis for reactions at Navajo

Table 11.  Seasonal Consumptive Use of Water for Recreational Purposes at Elephant
Butte and Navajo Reservoirs, 1966

Elephant Butte Navajo
item Units Reservoir Reservoir
For Period January 1-July 31, 1966:

Total Evoporotion Ac.Ft. 47,740 5,706
Net Seepage Ac.Ft 15,382 0
Gross Less Ac.Ft, 63,122 5,700
Factor Colculotion
Minimum Pool Ac Ft. 200,000 344,286
Averoge Pool Ac.F1. 471.128 344,286
Percent Mimimum of Average Pct. 42.451 100.000
Consumptive Use' Ac.Ft. 26,796 5,700
For Period August 1-December 31, 1966:
Total Evaporotion Ac Ft. 19,062 4.000
et Seepoge Ac.Ft, -3.003 0
Gross Loss Ac.Ft. 16,059 4,000
Foctor Colcvlotion
Minimum Pool Ac.Ft. 200,000 456,640
Average Pool Ac.Ft. 280,580 456,640
Percent Minimum of Average Pet. 71.281 100.000
Consumptive Use! AcFt. 11,447 4,000
1 Consumplive use is the product of gross losa multiplied by the perc ste the mini pool is of the

average pool
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Table 12. Number of Parties Aware of Water Level before Visit, by Zone, Elephant
Butte Reservoir, 1966

Zone " Zone

Zone " Zone
tem 1 2 3 4 i Total
i No. No. No. No.
Aware 70 127 97 1 295
Not Aware 5 100 95 23 ) 223

Reservoir me not considered to be
cemparable  to those at  Elephant
Butte Reservoir, The water levels at
Elephant Butte Reservoir were con-
sideted to be typical of established
reservoits in New Mexico—high levels
in spring and dedines in levels
thronghont most of the year.

Consumptive Values of Water

Using the Anderson-Gray procednre
(8), a demand equnation was fitted to
the “x” viniable of cost per man-day,
and the “y” variable of accummlated
nan-days. At Elephant Butte Reser-
voir, the cffective mmket demand
functions  achieved  satisfactory  fits
bised ¢ « the valnes of the cocfficients
of determination (table 16). The inte-
gral of the equation (the arca under
the demand curve) was determined,
representing the recreational expendi.
tues of the sample, Recreational ex-
pendituies were considered to be the
reareational value of the reservoir.
Sample valnes were expanded to rep-
resent the population. The popnlation
mmbers are based on Burcan of Rec-
lamation uaffic connts of the total
mumbers of recreationists visiting the
1eservoins during the two time periods.

The difference in the estimated ex-
penditnres of recreationists at  Ele.
phant Butte visiting the reservoir
from January | to July 31, 1966 and
hom Angust | to December 31, 1966

21

was 51128511, Meanwhile, the reser-
voir level decrcased 190,518 acre feet.
On the average, Tor cach acre-foot de-
acase in reservoir Jevel, recreational
expenditmnes deercased 521.67.

When the total estimated expendi-
twe of all recreationists is divided by
the consumptive use of water in the
corresponding time periods, the result
is the amonnt of expenditure for cach
acre foot of water lost from the reser-
voir becatse of recreational activity.,
The reereational value per acre foot
ol water wed by vecrcationists wis
$394.16 in the early scason period and
$562.03 in the late scason period.

At Navijo Reservoir the total ecre-
ational  expenditnres  decreased by
$950,088 from the January 1 to July
31, 1966 period to the August 1 to De-
cember 31, 1966 period (table 17).
However, reservoir levels increased
112,351 aae feet. The failure of ex-
penditures by recreationists to in-
crease when reservoir level increased
might indicate that the scasonal effect
at Navajo Reservoir was more impor-
tant than the water level effect. Addi.
tional study is nceded to separate
these two effects on recreational ex-
penditures.

The value of water based on recrea-
tional expenditures and the amount
of water lost from the 1eservoir be.
cause of recreational uses at Navajo
Rescervoir in the forepart of 1966 was
$513.70 per acre foot. The vilue in
the later pint of the year was $537.26.




Table 13. Reactions of Sample to the Water Level, Elephant Butte Reservoir, 1966

Ponies- Vugni'_;g—

item the Reservoir
3 Number
Response to How Water Levz| Affects Decision
to Visit Reservoir:

No Reoction 430
Like High Water Level 29
Like Constont Woter Leval 6
Like Low Woter Level 8
if Water Level Low, Don‘t Come 45

Reaction to High Water Level upon Arrival
at Reservoir:

No Reattion 129
Like High Water Level 374
Dislike High Woter Level 15
Reaction to Low Water Level upon Arrival
at Reservoir:
No Recttion 130
Like Low Water Level 20
Dislike Low Woter Leve! 358

Table 14, Number of Parties Aware of Water Level before Visit, by Zone, Navajo
Reservoir, 1966

Zone Zone Zone Zone
item 1 2 3 4 Total
No. No. No. No.
Aware 83 79 4 4 170
Not Aware 26 189 20 61 296

Table 15. Reactions of Sample to the Water Level, Navajo Reservoir, 1966

Porfies Visiting

Item the Reservoir
Number
Response to How Water Level Affects Decision
to Visit Resarvoir:

No Reottion 378
Like High Water Level 23
Like Constant Woter Leve! 13
Like Low Woter Level ] 0
if Water Level Low, Don‘t Come 52

Reaction to High Water Leve! upon Arrival
at Reservoir:

No Reottion 254
Like High Woter Leve! 195
Dislike High Woter Level 16

Reaction to Low Water Level upon Arrival
at Reservoir:

No Reottion 244
Like Low Woter Level 10
Dislike Low Woter Level 212
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' Elasticities of Demand

Elastiodtics were computed for each offset by a decrease in quantity de-
wservoir for both periods with the manded and total expenditures will
cfficctive market demand  equations increase. Price decreases in the inclas-
based on the Anderson-Gray variables tic range of the demand curve will 1e-
and integral. ‘The demand curves ex- sult in a decrease in total expendi-
hibited both inelastic and clastic seg- tures. ‘The opposite situations occur
ments. Conscquently, arc clasticitics when demand is elastic. Demand is in-
were determined at three arbitrary clastic if the elasticity value ranges
levels — when expenditures 1anged fiom 0 to —1. Demand is clastic if the
from $2.00 to $1.00 per man-day, trom value ranges from -1 or lower.
$10.00 to $20.00, ind lrom $20.00 to Effective manket demand price clas.
$30.00. Also, the unitay point was de- ticities me shown in table 18. Effective
termined. market demand for recreation at both

Elasticity of demand is a measure of reservoirs is more clastic in the carly
the response of the quantity demand- than the late season. ‘The newer reser-
ed to a given change in price. 1[ price voir, Navajo Reservoir, has a more in-
changes one percent and the quantity clastic demand for recreation than the
demanded also changes onc percent, older reservoir. 'The unitary point (or
then the clasticity is said to be unitary. the point at which price does not al-

- At unitmy clasticity, a price change fect total expenditures) is at a much
will have no cffect on the total expen- lower price at Elephant Butte Reser-
ditmes Lecause a price change will be voir and a much lmger portion of the
exactly oftset by a reverse change in effective market demand curve for
the quantity ol man-days ot 1cacation recreation is in the inclastic range at
demanded., When demand is inclastic, this reservoir.

a price inerease will only pardially be

Table 18. Effective Market Demand Elasticities ot Elephant Butte and Navajo
Reservoirs, 1966 |

bt —————r T 1

Unitary Elasticities at Prices of:
Elasticity $2.54 $10-520 $20-830
Reservoir Season Point Per Man-Day  Per Man-Day Per Man-Day
Pt} Dol.
Elephant Butte Jon 1s
July 31 504 493 — 6073 —23174 —3.8615
Aug, 1<
Dec 31 509 530 —.5452 —2.0537 —3.6250
Navaio Jan 1. ,
July 31 34.6 8.06 — 3655 —1.6382 —2.7305
Avg. 1=
Dec 31 31.0 9.27 —.3228 —1.4714 —2 4639
T Pereentages of total recreationits with inclastic demand eharacteristics.
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About the cover

At Navajo Lake (larger picture) fishing was found to be the most
popular sport. Elephant Butte recreationists (small picture) favor water
skiing, Photos: Navajo Lake, courtesy Farmington Industrial Develop-
ment Service; Elephant Butte, courtesy New Mexico Department of De-
velopment,




